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“Cameron County Saline Soil Study

INTRODUCTIQN

The multispectral scanner (MSS) digital data summarization from the
" eight saline study areas in Cameron County, for the Bendix 24-band MSS,
the SKYLAB S192 MSS, and the LANDSAT~1 MSS has been finished and corre~
lation analysis of these data with electrical conductivity (ECe) measure-~
ments have been completed. The saline soil study and ECe measurements
taken are described in the Weslaco SKYLAE MPR #9, dated September, 1974,
Coverage of Bendix 24-band MSS data and SKYLAB $192 MSS data for the
saline soil study area are described in the Weslaco SKYLAB MPR #11, dated
November, 1974, and the Weslaco SKYLAR MPR #13, dated January, 1975, resw
pectively. The coverage from LANDSAT~1 has only recently been determined
and has not been reported to date.
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MATERTALS AND METHODS

Computer compatible digital tapes (CCT) were cobtained from four data
sources: the December 11, 1973, Mission 258 aircraft overflights (Bendix
24-band Mss}) at 5,700 £t and 16,000 ft; the December 11, 1973, LANDSAT-1
overpass {4-band MSS); and the December 5, 1973, SKYLAB overpass (l3~-band
MSS). Threshold values for distinguishing among water, vegetation, and
bare soil were determined using band 10 (0,981 to 1,045 pm) for the Bendix
24-band MSS, band 7 {0.78 to 0.88 um) for the SKYLAB S192 l3~-band MSS,
and MSS 7 (0.8 to 1.1 pm) for the LANDSAT-1 4-band MSS. These threshold
values permitted studies of salinity effects on bare soil and vegetation
separately and also permitted editing out M5S digital values caused by
water. Additional threshcld values were determined for the SKYLAB 5192
MSS data to permit editing out digital values caused by clouds and cloud
shadows,

Line printer gray maps were generated, using CCT, for each of the
four MSS data sources to locate the MSS digital data values corresponding
to the eight saline study areas. The mean MSS digital data values within
each saline area was determined for bare soil and vegetation categories
separately., Simple linear correlation analysis was used to relate the ECe
reasurements to the mean MSS digital data values from bare soil and vegetation
separately for each of the four data sources., Correlation analysis of ECe
measurements was also determined for the digital value difference and ratio
betwaen bare soil and vegetation. The rationale was that the reflectance
contrast between bare soil and vegetation (i.e., MSS digital value differ-
ence Or ratio between bare soil and vegetation) should be better indicators
of salinity effects than bare soil or vegetation individually.

RESULTS AND DISCUSSION

Simple linear correlation analysis showed that Bendix 24~band MSS
digital data collected at 5,700 ft was better correlated to ECe measure-
ments than MSS data collected at 16,000 £t, Correlation coefficients
{Table 1) ranging from 0.045 to -0.853** for MSS data collected at 5,700
ft and ranging from 0.0 to -~0,828+%* for MSS data collected at 16,000 ft,
considering bare scil (BS), vegetation (VEG), VEG-BS, and VEG/BS, support
this conclusion.

Multispectral scanner data collected at 5,700 ft was correlated
highest with ECe nmeasurements for the difference between vegetation and
bare soil (r = -0.853**; band 23} as compared with bare soil (r = 0.827%%;
band 9), vegetation (r = -0.826**; band 23), and the ratio of vegetation
and bare goil (r = -0,841**; band 23). At 16,000 ft the ratio of vegetation
and bare secil was correlated highest (r = -0,882**%; band 7) with ECe measure-
ments. These results show that a measure of the vegetation and bare soil
contrast is the best indicator of saline soil effects, as compared to vege~
tation and bare soil individually, at aircraft altitudes.
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Initially, correlation analysis showed that SKYLAB S192 and LANDSAT-1
MSS mean digital values were not very well correlated to ECe measurements
as compared to the Bendix 24-bapnd MSS data., Correlation coefficients
{Table 2) ranging from 0.029 to ~0.656**, for S192 MSS data (N = 7}, and
0.075 to =0.568* for LANDSAT=-) M55 data (N = B), show that even though
some of these correlations were significant, they were too small to be
conclusive, Using graphical methods it was found that saline area H,
using SKYLAB 8192 MSSs data, and saline area G, using LANDSAT-1 MSS data,
deviated significantly from a linear relationship with ECe measurements,
and were deleted from the analysis and new correlation coefficients deter-
nined.

The new correlation coefficients (Table 2) show that the SKYLAB 5192
MSS data and LANDSAT-1 MSS data are highly correlated to the ECe measure-
ments, Correlation coefficients ranging from 0.051 to -0.263%*, for
SKYLAB S192 M55 data (N = 6), and ranging from 0,170 to -0,.859**%, for
LANDSAT~1 MSS data (N = 7), considering bare soil (BS), vegetation (VEG),
VEG-BS, and VEG/BS, support this conclusion.

Highest correlations were found using the difference between wvegetation
and bare soil, for both SKYLAB 5192 MSS data {(r = =0.963**; band 1G) and
LANDSAT~-1 MSS data (r = ~0.859**; band 7), as compared with bare soil,
vegetation, or the vegetation and bare soil ratio. These results show
that a measure of the vegetation and bare soll contrast is the best
indicator of saline scil effects, as compared to vegetation and bare
soil individually, at satellite altitudes as well as aircraft altitudes.

CONCLUSION

Saline areas selected in Cameron County with low, medium, and high
salinity levels may be distinguishable using MSS digital data from either
aircraft or satellite altitudes. & measure of the contrast between
vegetation and bare soil was found to be the best indicator of saline
soil effects, as compared to vegetation and bare soil individually.

Starr County Saline Soil Study

A manuscript is being prepared entitled "Distinguishing Saline from
Nonsaline Rangelands with SKYIABR Imagery," by J. H. Everitt, A. H. Gerber-
mann, and J. A. Cuellar. We tentatively plan to include a preliminary
draft of the paper in the next report,
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SIMPLE LINEAR CORRELATION ANALYSIS RELATING SOTL SALINITY LEVELS
(ELECTRICAL CONDUCTIVIVY READINGS) YO EACH OF BARE SOIL (B3)VEGETATION
{VEG)y VEG=85+ AnD VEG/BR BENDIX 24 BAND MSS uIbllAL DATA. DATA WAS
COLLECTED FROM PAREDES LINE RODAW ANL FARM ROAY 51V On QECEMBER 11, 1973
FROM EIGHT SALINE SOIL AREAS AT D.700 FEET AND 16000 FEET.
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BENDIX SALINITY AREAS A THROYGH H SALINITY AREA® A THROUGH F
Mss CORRELATED wWITH (N=81% S«700 FT23 CORRELATED WIIH (N=63i 16,000 FT)¢
BANDS & = = @ = « = ¢ « w6 o o = - W e m e e e e e e, e - - - = = = -
BARE SOIL VEGETATION VEG-BS VEG/BS BARE SUIL VEGLTATION VEG=-8S VEG/ES
(88) (VEG) (BS) (VEG)
1 De671x%x  =~Ue241 w0 THTar »0,T2hgx »0,067 ~0eB0% ~04%01 =0.%08
= Ueafibmk “UalU? -GQQGE** “Uo7?l** D«387 ~(le210 (o258 0,250
3 U.656%%  =U.296 “0,TT9%% =U,7599%x 0,156 0290 =0.415 ~0,42]
b ~0.769%*%  ~0e8lo%x ~0,351 =U,2)% D.155 =0+077 ~0Gal83 -0.178
5 0,778%% U.132 0. BT9%% LU,635 0,255 ~0sUH2 04323 ~U0,107
& 0,437 =V, 4387 0,260 -U, 243 ~0,267 ~Jell@ ~0,067 -0,029
1 0oB6GH* =0.255 “0.555% =U,526% Dab27%  ~0e247 ~04828%%~0,862%%
8 0,229 ~U,685%% .0,503% .U,455% 0,526 ~0e296 ~0,790%%=(, B3] k¥
9 0,827%% Doe728ukx ~0.6844x -U.ﬁdl* D.6h5% =0e318 ~0eT06% =0,812%%
16 0,258 ~D.pl7%  ~0,487 U, iy 0,787%% =0e291 ~0454% =0.616%
11 U.763%% U015 ~0,620% -U,B05% 0,487 ~0e308 ~0,5948 =0,%11
12 =0, 780%%  «U,7TH8%yx =0,269 -V, 077 u,18v ~0a334 0,382 ~U,37)
13 G, 790%% VeTulkx  =0,850%%x ~U,67/x* «0,088 =0ey3 =0.1e0 ~U,253
14 D.528% ~U,30U -0, 706%% U, bBUXE 0,418 Dedle  D.413F 0,411
15 ~0 U464 mUe531% -0,158 -U,221 0,210 De252 0,166 -0,167
16 0o THTHE “Up798%%x =D,257 N TT-T-¥ 0,000 “fedln  ~0441ly =U.000
17 -~ 241 -0.4&5 O 414 AV, 804 0,254 Dal403 0,167 =0,159
18 Geyg?2 “0e013 m0.7T11%% -U,enu%xx 0,268 D572 ~D409y =0.08s
19 ~0,740%%  «0,798%%  .0,174%  -VU,B860 0,210 (e396 0,120 -U,118
20 U,510% 0.077 ~0,657xx ~U,DBUy 0,013 ~0+379 0,142 ~0,.167
21 -~0s565% “UeT739%% =0.554  ~U.s97 0,058 =0«220 m~0.163 ~0.168
22 0,045 0 BUB%  .0,615% U,591% 0.0782 =0e072 0,162 ~-0,168
25 ~0.139 ~UeB2Bkx =0,85Fxx ~U,8%1xx 0,301 Ge026 0,331 =D,5825
a4 Qo711 meill ~0,D41% -u, D19 U.391 *02124 ~0,TO7% =0,644%
% SIGNIFICANT AT THE % PROBABILITY LeVEl,
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TABLE 2 SIWPLE LINEAR CORRE|LATION ANALYSLS RELATING SOIL SALINITY LEVELS
(ELECTRICAL CUNDUCTIVITY REAULNGS) TO EAcH OF BARL SOIL (BS)y VEGETA-
TION (VEG)y VEG=RSs aAND th/Bb M%S DIGITAL UATAe UATA WaS COLLECTED
FROM FARREDES ROAD AND FaRM RDnD pap ON THE DECEMBER 5, 1973 SKyLags
OVERPASS FROM SEVEN gALINE 50LL AREAS AND DECt:.f"lelR 11, 2973 LANU5AT -1
OVERPASS FROM EIGHT SALINE S04 AHEAS,
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(BS) (VEG) {83s) (VEG)

1 0 H37 D 48 ~0,307 =0.29% 0,438 U481  .0.389 ~0,876

z D.227 =0.55% w0428 =Oeyzh De588% -U,.5375 o527 =0,85%0
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5 il s 387 -0, 455 ~0,463 ~0.47D ~0.354 L=, H85 ~0,492 -0,8507
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12 D.05U “0,007%x =0.%13 ~0e505 0.051 ~U,849% =De8569 =~Deb66
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SAT=31 CORRELATED WITH (Nzg)3$ ANG H CORRELATED wITH (N=7)3
BAND Moo W W m M m W™ W m m e wm W o ™ L T T e L . .
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~ (BS) (VEG) “ (8S) [RUXcH
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